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Intrinsicdly conducting polymers (ICP) have the
posshility of combining the intrinsic properties of the
plastic with the dedricd, magnetic and ogticd
charaderistics of metals and semiconductors. Among the
possble gplications of this materialsit can be pointed
out : rechargeable batteries, eledronic devices, sensors,
biosensors, eledrochromic devices, light emitting diodes,
adive protedion to corrosion, blindage, etc. A new series
of conducting polymers can be dedropdymerized from
naphthol derivatives. Recently, Pham e ml. [1,2]have
reported the synthesis of eledroadive paymersof 5-
amino 1-naphthol, which have the particularity of
containing two functional groups: —NH, and —OH; that
can be dedrochemicdly oxidized. It is known that, in
basic media, the polymerization occurs through the
oxidation of the —OH group; on the mntrary, in add
media, polymerization occurs by the dedrooxidation of
the =NH,, group, resulting in an polyaniline- like
structure.

The am of this paper isto study the
eledrochemicd polymerizaion of 5-amino 1-naphthol ,
in different adds: HCI, HCIO,, HCSA (10-
camphorsulfonic add) and PTSA (p-toluenesulfonic
add); and theredter to charaderize“in situ” by Raman
spedroscopy.

The dedrochemicd synthesis was carried out in
1 mol.L™ (HCl or HCSA) agueous lutions with 5-
amino I1-naphthol (1.10°mol.L™), by applying a potential
scans from 0.0 to 0.90V in the two first cycles and from
0.0to 0.70 vs. Ag/AgCl on the others at a50mV.s* sweep
rate. The acamulated charge in ead film was,
approximately, 3.10°C and fil ms were deposited onto Pt
or Au substrates and placed in an eledrochemica cdl
containing freemonomer eledrolytic solutions. In situ
Raman spedra were recorded in a Renishaw Raman
Imaging System 3000containing an Olympus
metallurgicd microscope and a CCD detedor. Two
exciting radiations were used :632.8 and 48 nm. Laser
power was kept below 0.7 mW to avoid sample
degradation.

Figure 1 shows Raman spedra obtained with the
488 nm exciting radiation. When the film is the reduced
state, two bands located at 1583 and 1363 cm?, can be
observed. When potential isincreased the band at 1583
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presents an enlargement to lower frequenciesand a
shoulder at 1640 cm™. In the region corresponding to
1367cm’?, the gopeaance of other non well-defined
bands can aso be observed. Previous gudieq 3] had
attributed the band at 1583cm™* to the C=C stretching of
naphthalene ring and the band at 1367 cm* to C-H
bending[ . It isimportant to note that these bands do not
change in intensity with potential. Figure 2 shows Raman
spedra obtained with the 632.8 n exciting radiation and it
can be noted that drastic changes occur with potential.

A=63.8nm
HCIl / HCI
+0.54V

+0.25V

Raman Shift/cm®

When potential is raised, other bandsin the 1200to 1650
cm™ appea. The band at 1255is assgned to C-N
stretching and those observed in the 1280to 1330 cm*
region are related to semiquinone spedes (polaronic
spedes). The bands associated to C=N modes, related to
the oxidation of the polymer, appea in 1457 and 1500
cm. The band observed at 1640 cm™ is controversial due
to the fad that it has been associated to imine groups but
the frequency is very high for a“polyaniline -like”
structure that some authors claimed[1,2]. On the other
hand, if a“ladder” type polymer isformed during
polymerization due to coupling in the “ortho” paosition,
this band could be dtributed to C-N-C stretching. Figure
3 shows the chemica scheme of this possble “ladder”
structure:
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The“in situ” investigation unambiguously indicaes that
all spectral changes are related to dff erent oxidation
states of the paymeric chain and that the dedrolytic
medium will interferesin the intensity of these changes.
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